Phytostabilization of gold mine tailings from New Zealand. Part 2: Experimental evaluation of arsenic mobilization during revegetation.
Revegetation of mine tailings usually requires amendments of phosphorus. However, phosphate addition can mobilize arsenic (As) from the tailings. A 5-mo lysimeter field trial was conducted to quantify As mobilization in gold mine tailings, in association with different P amendment products and different plant species (barley Hordeum vulgare, blue lupin Lupinus angustifolius, rye corn Secale cereale) necessary for short-term revegetation of mine tailings. A simultaneous laboratory experiment was run to examine As mobilization in 1-cm-deep tailings in relation to different P amendment rates. The experimental results showed that the amount of As leached was proportional to the amount of P added. In the larger scale lysimeters, P amendment of < 3 g m(-2) caused As leaching of 0.5 mg L(-1) from unplanted lysimeters and up to 0.9 mg L(-1) on average in planted lysimeters. Variable species-amendment combinations produced differences in the amount of As leached and uptaken. Leachates and uptakes were higher with an organic fertilizer amendment than Superphosphate, particularly in combination with barley. Arsenic accumulated in plant biomass to 126 mg kg(-1) in shoots and 469 mg kg(-1) in roots.